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component of DRAM. (1,9) Electrode layers; (7) Insulating layer. 
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( 3 ) ^+^^^«»B7«)»««4fctt-?-<r)ara 
tfDSWGJlfc J: 0 s #+/^»»JB 7 WTWflfiS^fc 
■f£«rfc?* *^V*jftffUl7*<XKUX£®t*K 

zco^wsf lozmxo (caiskkii 3 1 m®. 
art s^y*? k*-^3 iat, Aaiianm^>y- 

X/KM ymStl 5 cartS 3 y^^ h*-;P3 1 a 
itffSft^ftTV^. <reD3y?:?h*-/P3 1a£. 
T i N/T i OftlM 3 3 fctfLTS&tr J: o tcfc fc i 
<f?y^xry«fc •JSr&T^JlS SaWRSSivcn 
£>. *L?£W79^«3 5fc**»fc:««7*J:"3fc: 

[00 53] ZnTfrS—VMBlMtmsitWoiiSk 

mmumtiwmztixts'). ^anatoMM 1 

4 1 ajHMt&feTtt*. ^a^? h*-^4 1 a 
S:, TiN/TI<0«JiR4 3^l,TaatrJ:3fcfc 

5 ->7A@24SU14 7 tfBf&ZtiXti D . i<07/I^S-^ 
AgB^4 7 £313 J: 9 l=«iH^H(c75XvaflJB4 

[0054] aWOtiWBIBOWWMfeCov^R 

tiwami. t?®2Z$mvx. yuny» 

ffil 1±C ^HiKiM133^ifi$ii«. i^HBS 
ti^i^c h^y^'x^2 0*^§ix s -e<?)h^y 

x'X^ 2 0 coy-X/ KM y«^ 1 5 CjfitiiU 
2l3WBRS3fii. i#ifeOK9y^^2 0«J:l«i 
««2 1*«3J:5tJiBlttlM2 3*gttftS*L s 

2 3c i-9 yx? r y- K K yy VX? 2 0 
tf>y-x/KMyfR8l 5^ai-ri>3y^^h*-;u 

a^ffiiOiac^titfF-rh^yv-UnyjrO^ 

[00 5 5] 03S:#BgLT. feti-tfTi Sr^-y-y 
h fc LTD cxa y ^ffifcj; DiSW£HC&iM»jtJf 
LT T i N /T i «^K3 *« 2 0 - 1 0 0 n m<nWM-X 

^.bDyxA-y^ffitcr, ^x/^aiBRias : 4 5 o"c 

*?f| s ff73:0. 1-1. 2Pa s fiUUt: Oz / (A 
r+Oz ) = lxl0- 6 ~0. K ffiTl: 1 kW<7)^fr 
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X'3 0- 1 0 0 n mCOMffT'&&J! 1 tfiJSA^ilh . % 
R5e«*l*«iOTtt*<, 0. 3-1 OkW<D^ffl|*rt' 
0, &6Rl(c(i. £tt(c^-fc0. 0 lwt%£LL5 

1 0 0 5 6 ] 04 £#8BLT« ±C. aS«0? 

fcitXT iN/Ti 8WJ«3* f lfi^^-~y^Stl-C 
S. 

[00571 05 ^#B3LT . «ffi^ffiiC^ 'J 3 VW\t 
Mi? 5 0-4 0 0 n mOiWt^jRSit, MTfttx * f- 

3 OMctftf (ttttUI 5 jWMESfii . 
[ 0 0 5 8 ] £fc . £ nmiitm® 5 li. fltCHT* 

^f-V^i'^tftMUifcCVD (Chemical Vapor Dep 
osition )ffi'C»JftU: l J. *fc«aBBat#JtT^^ 
yaV iff* ->xm. Ufc»£fcli, £ OtWttttiUR 
5WiW«*iTfcJ:H. ifcT*«Mltf>ttiHt>*+ 
rt^fcL-CJSn&lteltfi. £<0T««Wfl<0ffllBf 

[0 0 5 9]H6£«8L,T. *ffl£fflte. BSTMi 
"5«r44f^-c^|t»JH736». 4 0 0-6 0 0T\ 6 0 
0-8 0 0W N 0. 4 Pa. Oz / (Ar + Oi ) g 
0 . 5 Vifk&X- 1 5 0-600 AWIIX'M? fc-S . 

RF7^4nyXA-7^at;t2 0 0-6 0 0"C. 
0. 1-1. 2 Pa. O: /(Ar + 0 2 )=1X10 
" 6 -0. 1, lkW<O^T3 0— 10 0nm«9ffliW-e 

«AlilkWt«feS*i4t><o-Oiir<, 0. 3-10 
kW«DW»«rC**i«rj:v\ £<?>», 9#<#gftKK& 

[0 0 6 0] £fc s BSTK7tU^y^J&t«V^ri 



(7) If^Tl 1-1 68 20 0 
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t«fi£-tS£t(Cj: , 3. ^*^-fc0. 0 1wt%fil 

± 5 w t %WT<oiag-em*<8A$*u . 

[006 1]H7Sr#HUT, iibtaHSBr^X^K 

«3 1 *>\ =¥+A^^±aj^«s«aaist lt i o o 

-4 0 0 n mffjRmvm&Ztli . £^lHfe^«3 1 

[0 0 6 2] fr*5 s £tf)H7fc*JV^Ttt» JftZllilRffitt 

^fSrfflV -y h' £ y 3 V£« 1 1 6 ± 3 K» 
«U ■e^iCayj'? h*-/U3 l a*<HP$;fvct 

[0 0 6 3] H8fc#B8LT. 3^^h*-Wla 
OJ*]M£II3 1 5 ^ffi£ffiCC&tmit/li: LTT i N 
/T i mmm3 3*\ fcfc^f T i <•/ h t LT 

DCX^ y ^SCJ: 0 2 0- 1 0 0 nm<7)mBX'&&2 
ill. m^Xs HBS:£ffi£, ^ti{fCVDft(Cj:0^ 
20 y^f>13 5*53y?? h*-/W3 1 afi&ffiiitf 

l<W>**«&0 J: atc^y^xVK3 5*qBW8*LT 

[00 64] Cl^.fcatCT'^^lSST'ny^^h*- 
;P3 1 artKS&tfCOfis fSXSX-XA'.y^^fc.fct)^ 

arttJ3^T*^V -y ^FafcJ: SBrlfi**^ l»<0S:R& 

30 CVDftT»J(W&«^!». U 70-7^5-^, J» 
EJlX'TJl S -<7ASr 3y??h *-/HC«atf*S 

[00 6 5] H9$r#BaLT, T>H-V&m7t>\ 
tzkUiTJU-VJ* (Al) Sr^-y-yhtUTDC 
X/N--y tmti. 030 0-1000 nmffiWtX'm^ 
Hi. Znm. T/WS-»7AK3 7{±. 9«0>^XCUK 

40 [ 0 0 6 6 ] £Ofc, @8i>J:^E9 1 R«OlS*«t« 
Jg$tLTJi^««4 1 . &SMI4 3. 7'7^«4 
5fc±tX7;P$-'7Aid4aS4 7*i^$^f^ 7*7 

[0067] *HitO»«-CJi: , Ell^fcV ^TTSJ«S 

« i &*.v : mwm9cr>mwz®mtf'&3.hx\^>tz 

X-liWM 1 . «t O^f-r ^V^^J17 a.K* 

50 -ri.£i*>-e#s. ^A-i/^si7^«Dj 
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[00 68] Ell 0(±Ar 1 00%C0»H^ 01 lii 

mmnm^TXB®. L^#e#is±tc^ itz b s tk 

OXilgHffi^-yTJ)!,. 01 Ofcilflll 1 
LT. SJ^mSna^^fi^frt LT»i. 3 5 0-ciiLh 

4 5 0°C*}fi. lkW, 0. 2—1. 2 Pa. Oz / 
(Ar+Oi ) gO. 0 5<7)3feft£ffllK BSTOJgJfc 

^tlttts 4 0 0-6 0 Or. 6 0 0-800W, 

0. 4Pa,0!/(Ar + 02 ) ^0. 5(^«1 10 

[0069] zcommi *} , m&mu uca&n±c 

[0070] Zcr>®mmiW<-y ?®<V3iftt LT. » 

mzx o mm^mtth {imx^^j^ay-r^m 

■S*t&#$>l> ) *\ i^JE^T/l^tCxf L"t 2 0 p 20 
[0071] Z(r)Mm<7)ifflJttZtifc&&®Zm^t:* * 

5. T^^a^ias. ±spmn^B&*ffi{i02 8co 

A r <r>7*X"Xn v 9 Ltzm 2 8 1 JtfStttf ArCO 

[00 72] H*:. TiNOAyr^JW&fcfcaAJ: 30 

ftfcaKifcfcfcieitefrfcofc. 01 3<±. T i NO 
A>J7.X*/WH±fc. VxWtlSmX. : 2 5 0°C. A 
r/Oz <7)c£tit : 4 0/0. 15.Efj:0. 19P 
a. 1 kWc0^frt-a^€rmL^^coa^fficOS 
EMfiT'iiS. 014ti. TiNW!'J7^^ 

fl±fc. ^x^M^: 4 5 0°C. Ar/Oi cogg 
Alt : 38/2. Kt> : 0. 19Pa. 1 kWOMfcfrf 

[0073] 01 3fcB14fc*6B&*&J:3fc:,. 2 40 

5 0*Ctifc)KWfiv^xAjn^aj8E-ea^K?:XA-y^ 
Uc«1^tea&l»^ffifci^i±£t*cV>#. 4 50 

£&a&<7W?»y * U y^>)iAi7)ttig 

«* { 4 5 o-cifeit'^f a£SHHfc»*u&^t$rv*£ 
[0074] zco&im^mcoBtitt. e&HwTJftt 
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[0075] #HiSOJ$K-Ctt, 4 5 0"Cife3i<9Xn-.y 

? y yrstfcov xwtm&sgX'&£mtfBi8.ztix^ 
s/sft. y yymz/vjTxftMtz.wti 

[0076] itz^mmcommvit. rmmmrn 1 ox 
itfx-% yumm 1 tiwst*At*fc«xo 

S'Jfflorn-t:x{J^t^S„ £<o£tf>. 7n*^i'I 
[0077] Tg&tt©! 1 <T)X)U 9 U y/fc|S| 

b^k*****-*^ 4*v&A\,zk<)®.mm\ 

^^fetsfl7^ H H H tt^mi»ifct^<. >j-? 

msnfiu xtmxii. 0 1 fcs^fj: a tca#n 1 
£. ^»j3y»ti>L<{±K-rh^y^y3y^i:J; 

jr 3 6 . &&m 1 * a r /02 «a»rc^'c 

v^yv/Ufc**. ;<S0T*7VN'y7;<?/P«3;!>5K 

mitMv9\)>ru znm. mmryxviimiz 
x 0 a^n 1 tiataaniirff* a irm^mxhh . 
[0079] i<o*&"C(±, HM^sioyr^T^ 

mMmtLmz-mnrtfb&tzit). b&n&mw, 
: jx h m;xmza ^xmrnr? x~?iz «t s r -y x> 7 

[0080] *»SO»«OiUji*ffi{i. U*Lfc«t 

^iL. *HifeOB»-CJ4. 03tt>v^T^$ixSa^ 
X^--y ^ 'J y^lZXhBlS.WSmi±A r 1 0 0%TS> 

Mfr^Wi. a^Sr^-y-y hitTRFV^h 
nyxA , 7 3'S(:ii)2 0 0~6 0 0 , C. ArO. 1~ 
1. 2 Pa. lkWcO^T3 0~10 0nm<7)Kfft' 
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xn-y^mMil kmz®g.Zi\Z>l>cr>Tli%<. 0. 
3— lOkWtfraHrtTAfitfJ:^. ZZX'li&&mi 
£ R F h d xx/N'-y ? &m\,\TfflL LX ^& fr\ 

V\ *fcJRWWHLTt»lC£^)|IW{c|RigSn4t.tf5 

*iT v vfirv *fc*> s d^M 1 £U$£IltSli 

[0081] 01 5£#SIUC, e*Rl^V--y 

X.tzbUfOt SrlTorrkL 8 0 OW^-fe^K" 
1 - 2 ^HSBatT" fctJ: *)VisXVrt-9 

mt (-ot*)*-rt-7-v>>>7-t&) t\ 016£jp 

■tx ? ctotsji i nimizw&omAStvrzffim 1 
[ o o 8 2 ] a 5~H9 iz^tmnmrn 1 1 * 
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*®m<0l$Xn*&Z>Z}:lz£*). Hl7t=SVtDRAM 
[0083] &fc, 01 5fc«fctf01 etCS-fT/^^ 

[o 084)513. visxynt-yzmktl^z 
tt, 1 0 0-1 5 09W>*-A-7 vJ'^tfHSii 
I). »fc«aK^)7v^V/SaiTlis 1 0 0-1 5 0 

%m-^-7y^yy^m^z\t, 7 

[0085] fci^T. *mimt>\t. TiNJ^ft 

*Ay7>^;m±(caAa*»iftLfc«. i^e^is 

fcOi 7yX-?®mtMl. 0 2 r^XvffiWMBk* 
OSAIU:fc*«L&B STUtottftt e q t<m&* 

wm. zote&m 1 

[0086] 
[#S1] 
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[0087] ±E« 1 <9S£*± 0 . O2 7 7*v5!«il$ 
fc. ZCDtXb, l^-?)t eqkL£%£\ O2 7'7X7 

SfcOj r5X'7j|lS8#B* ? 3^iJLiiOj!lSTteq*>* 

x y /tt 2 0 0-300 KJSLbWC* £ £ k t 
[0088] ^ttt^JBTJis wv-ylfc* 

<wztb<?>7 -v >■> f>imx'TB9mi,zMmm\-t& z 

btfTZ&tztb. yn-tznWWkZM&ZttfX'* 
S. 

[0089] m<0ffi)B3 

kt\£&&$Xrt-/?V>7t&m£.. Arl00%t 



30 umififoh. mmwi. TmmmtLxm^i&^m 

UfflKWAr l 0 0%-C8*S*ifc*l«B<0*l 
k, KUtfEOt / (Ar+Oi )=lXl0- 6 ~0. 

m^m&mmiz^uxmmz. 
[oo9o]0i 8«, *mi<7>mmmm3izm& 

mmx'ht. 0i85-#sslt, xmmmmxn. r 
gp«©f 1 »is fek xtfsi 1 <oa&Bt 1 b k . mmm 

LTV>4. £^!^* { *A$^m2<oe^l8lcrt<0 
i^iHSJi, £**-tco. 0lwt%J,U:5wt%Jil 

[0091] fcfc, CfU^hcOfll^fcoV^Tti, 0 1 
svtHifi<!0^i<o»fi£ktU3:PI«TJ)l.^«), isi-o 

S. 

[0092] iXtc^M^^OSBi^iStov^-CijiHB 
74. 01 9fe«tV02O{i*»Bj«o|Kgo^ffl[3t;*J 
50 tt&=f-rAV^^«7S^fl^S<0f!!Ji^aSrXSra 
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TDC^N'. y ^(cJ:OTi N/TiSJIRl btf20 <0®%ff®M,b%&. 

- 1 0 0 n m<7)mmTBf&Ztl& .M^X. ZCDTiU [ 0 0 9 9 ] *fc s s^ltto^BTtiTtfVSl 1 

^hoy^\- 7 ^:T20 0-600 , C. ArO. 1 i fctft* SttA. TBm&Ml lCl?S£gA1-&£tf> 

-1. 2Pa, lkW^ttT«l^aMlb*<30 OEOj&OIgli^k&'y-, Ta-fe^iWWUC'Sriii: 
-1 0 0nmOBMPC»Jft*<t*. B&ROJIM 10 tt&H. 

jftfrttjtt*^t<y^«*tti kwtinfts*i*i»o-c [oioo] %&*$m.<mmzti\ixte, %i<n&& 

\t+£<. 0. 3~10kW<s9«HrtT**UfJ:v>. Ml c<±, KHtiMMT^^y y^ r tff4 

[0093] 02 0 £#!iLT, £*>*10>aaitlb 3ikl£J:0KftWIA8*iT^6*». M»0»A*ife 

±fc, a&^-^VhfcLTRFv^hoyx^-y fct C^)*Jfe<c»^«rV^ fcfc:Uf. 022*>itf02 

?aaeT2 0 0~~6 0 0'C, 0. 1-1. 2Pa, 0 2 3izj^tX $\W)T*9Mi3 iSloa&Rl bt 

/(Ar+Oj ) =1x10-5-0. 1, lkWO^fr ^2<oa^JSlctS:ll||<jCgWL3t^ WJXhW- 

"Cs K*tf#AS*l82<oaa!Uca*3 0~10 0n V51fcTS*Rlb» 1 c £/^-:^/-f 

0. 3-10kWO«Hl*!TJMifcrj:v\ 20 [01 01 ] H24fiJ:VH25t=5^i'3t» 

[0094] £Ott» 04~09^7»9ft8Sli: 1 fei^2coa^Ji 1 b, lcfcI/^W-y5 
WakOISfcll* Hl5(C*tDRAM<0 Jll 1 0B6R 1 b &K 

[009 5]*HW»«fett. Hl8fc*tJ:3ft:Tait TfciK 

*Ml LT»JftWi»^T«MWl [0 1 02] fcrtfLi SS2<7)a&Rl c*te 

«0»HJ(fifcov>Til^&fcftSWfc*ff ! firo/5. T i N ftJIW^-f *>43£A.£*U H2<7)a&Rl cO^BO 

J: 7^ ^Jf±fc. -)xA(0MiSJS: 40 *MMfeWSLSii4ifcfcirifc«>. *<0±(c»l***l* 

0'C, ArOSE*: 40sccm; : 0. 19P ^^^IMM7^ISJ^*fjLh.4ii:t#**^* 
a, lkWtfMftfr-C*l<oaARSr»*Ufc. *v>-C. 

81 Z>a&RJtfc. tfx^imJftiBK :4 00*C. Ar 30 [0103] «StO»«l *i J:tf 3(c*JV^TTOTSM 

/O* oa*it: 38/2, E7J: 0. 19Pa. Ik lfcJ:tffJ2f>a&Rl ctiXnv**) ymteMS. 

W<0*frTlg2<oa^ffi!*»fi!tL3t. <T<O»2<0a&R 7) (Po ,lfl:Pa)lt 

<n±M$m*Wm L£ S E M®£0 2 1 fcjjrf . Po ^0. 0073-2. 6 6/T 

[0096] 02 1 JfMfcfrQrJ^e. SS2<7)a&R ^£*1£7 iOT&fttfiV^ ZZXTttt. 

<0*HBfcttTttO»fl:teJ:*|«i*^tTVv5rV^ fc# ^7?'J >?VtoV xWM&iUA (K) TftO. £ 

a&R*>\ ^2«oa^Ji^n.y^»;y^B#^N*'j7^ [oi 04] mn<mmi-3izti\yxii, T&mm 

fjvmmfcth £ k »Hr±r«WHeB'<u rt lt 1 fc«fctf±a«*s®9 fca&*ffl^fc$£fcoivtiHBjj 

[0097] iy±j: o s ^mmmmx\rrmMm 1 40 «. 4 v s^a, n^^ N ^f-r.->A. 

->X^Zt:#>. 3S2<oa&Rl c£g»£#tf#B$W> oTWCfcjtu. 

■CX^7^'J y/tS^ttTtfiiOA'ijT/f ^;kfl3 [0105] *fc**A5^H8»«fc*4;h.6aaWJ|l 

AU7^^* 3 <0Wlt J: 4 a*K«0«*«*l^ Efflk?y?>^ PLZT, SBT, PZT\ 

*«ftJ:4»;-^«a[«3*^^|»±i-iii:4»T**. STO, BTOW>mj: , ) : 5r-5•C^<•>•Ct,«^:V^. 

[0098] Ztz. TmWmi*fflMimtLt:Z.k [0106] 4fcjWttfD?WBl~3fc4JV^TIi, 7^^ 

{;<J:0. m2^a^K^A , -y^ , Jy^B#^2^e^ S2 5^H-7 , h5K , ;^'J3>'j;0^$a^^^o 

Rl b*>m*£tiA* , J7oaSiJ$rW^> %2<7)&£ V^TWHLfc^ H2 6 iciWJ: 3 (C79^12 5lC 
Rl cW<7 ?V>?tlf<7>imZ 4 50*001:4: LT 50 Ji, 01 «0AU7^^^«3tCfflV^nS3»Ki:Rtfe 
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m 3 li^tTSiii i \irv?m 2 5 am* lt 

Wtt,J:V>. 02 6<5O;iUy^<7)ffifigl±lll<7)« 
BfcfctJOTtt-ftSft*), l^-3Wt£-2V>TJi[§I-?)ft 

**fc*&t-3V^TIWBLfc*». o 3 , N 

2 O, NO, NCh , H 2 0&fcV)8tfl;tt#X#ffl^ 

[oio7] ttimm<r>mm 2 tcfevvcit-x-T *? u 10 

N 2 O, NO. NO2 . H 2 O%k'0jmft&tfX*5ZV : 
[0 108] 4ft. JJE«fc<0H»l~-3fc:ovvc{i> 

D R AM^t >J ■fe/WfiftfcOWClW! L-ft* ? > 

[0109] ^ffl&ziifzmbemmtei'Kxw&x' 
m*?br>xmmm:h<?>x'\t%\,^i.t>ti&K%T 20 

6. 

[0 110] 

KT-ftoT. IS 1 tii.V%i2 fltil^4<j:tvvf 
fuWi, *l*Jj:t«g204t»i**trv^4. »2tf> 30 

&»f<±. ^^^•^^iffi^itJi^mico^JSJi^st- 
loin] *mfr*ws9*ft? h^mmmx' 

*<§A§fvt^l>fttf\ ^ns^fftWiiPiaW:** 
iBi"tJ:d*«8lT{±» *2<D*»iJ:9**r«s^|ft 

&m&?z>zbwx-zi. ztitzi*), **)Vs?<r> 

u -tws&sm-rt z t tfx-% h . 

[0112]^. wm&w tx tum&zmm- 40 

bik«***4*v^ 1 n&mmti'frtEtt z t to 

<y ^ 1; ymmtfi ix i> . y Tjffrmitm 1 o&g 
Sfc«fcftTV^ft»iMbl,8<$:;&. ioT. a'»;t 

* 9)vmifmc$*>z t k «t sQ^aMm-mi* 
[oi 1 3] ±mmwizti\,^x#*L<it. wuaxx/ 



[0114] ififcj: *) v Shftttoav^-wtS'*** 

*"«]«*:* 9. Ifii^ttoWS^&^fc-r 
Sit**?**. 

[oi 1 5] jjumtz&^xifi Kit. Tssmmt 
siffL&iaia±S:#tT^s. 

[0116] Ztllzi *) . 

[01 1 7] JbJE»Bfc*$VvC#4l,<tt, ±*IB£# 

mmm.izmf8.zti. mmm^-^izm-m^-r 
m i nmrnm t oimz&stt * a y */wi t #s & 

fc»£<WiT^*. »lO«ilfOilw3r<4:fcHWi. 

mnwrnuz* *'-<zs?mMZft&i,xm.isti 

[0 118] ifLfcJ: "3s i?^-ttf«2^«l^» 

itth z b t i hWkm<mtfi\*?. nftmwzx&v 
-9WHnmL*mfcthzbifix-$ i> . 

[0 1 19]±E^ffitcj3^Tif4L<tt, *UT*9 

[0120] ifucj: o . nmi&$,-th77?m&$! 

W)T*?)Vmbtchtztb. ryfJSbT&WMbf) 
[0121] W&R<r> 1 O^ffit^o *+tVs9 SrWT 

th^mimmm^mrch^x. 2wmm<w> 

»H»*fcT4 5 0'C*it^aST-XA--y ^ y y^tcj: 

*)&MM&mttiztximistii. 

[0122] *%mc7)*<?nis? £%i-&¥mmmn 

4 5 0*C*vSTft4ft«>. 'VJ7X?Jl>Mim<k£.X 0 

[0123] *?m<7>m<7>mmizmo ^wsf&rt 
^h^ms.mmmx'h^x. 2mwm<?> 
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"?H**4tr*2«>AMJ: **** J: 5K»J«3*1 
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[0124] 4wnoiKAaicft^ **>ts/*Mrr 

yfxm. lt <>* ><y */WButss i armies 
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